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\‘Thc data presented in this report representg the results of
Bagireering R¥aluation .Yests performed on tgiyllin.ﬂinsilo
Fower Shangeover Switeh Part—Number—2P=00100, according to

—C¥X test procedure! TA-2238., and;?v-t—kaboaatoo,,ltlt,noquolt%\
~R2238, .

e

Two specimens, serial numbers OOl and 002, menufactured dy the
Kinetics Corporation, Selana Beach, California; and two speci- !
mens, serial numbers 121 and 124 manufactured ty United Contrel
Corporation, Scattle, Washington, were tested concurrently,

The individual tests performed on each specimen are listed on
Figurs 3 with asterisks indicating failures,

o i mame i "

Figures 3 and 6 are achematic diagrame of the test astup.

This test was performed on a semi-formal basias; in that an
; approved —precedure, and atandard data sheets were usedj hov-
] z ever, ths tests were not witnessed by inspection.

Vhile this evaluation test was being conducted a noise problem
Jdeveloped in CY<A Receiving Inapection involving the production
units teing manufactured by United Control Corporation., CVA

3 Components Test Laboratory was assigned the jod ef resolving

: the problems as an additional task to this teat. The detailed
teating data and results of the noise survey are iccludoed in
this repdrt a= Addendum I,

Not including the notse problem, 18 fajlures and/or out-of-
tolerance readings occurred during the test. Five of these
failures and/or ovi-of-tolerance conditions oceurred on the !
Kinetics Corporgtions specimens, and 13 failures and/or out-nf=
tolerance conditions occurred on the United Control Corporation
specimens. A comprehensive discussion of thess failures, and
the test in geraral is included in a separate portion of the
test report labsled "Discuasion of the Data".

Original data, not included on the data sheets, is recorded in
Engineering Work Book No. 7483 on permanent file in CVA
Components .Test Laboratory (Dept. 564-8),

fORM N0 A-702-1
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DISCUBSION OF THE DATA:

The genoral test formet and rosulis, snd wors specifically, the
failures, will bi diseuseed by specimen, which is not necessarily
the chronelogical sequance of the tests. Dates and more dotsiled
inforuvation can be obtained by referring te the individ: 1 data
sheote,

KINETICS 8/N 001:

This spresimen was rescived first and was uned to setup and cali-
brate ths tést set and izatrumentatism used for the remainder of
the test.

Yhile calibreting the vibration setup, a discrepancy in the test
sst wiring caused a wire in the specimen to overhea: ard char
excesaively, The specimen wire was frem J 703L te J 708N, The
tas: sat wau repaired and the apecimen sent %o the vonder for
repair,

Befere sending this specimen for repair, noneperating vibration
per design eriterien speeifi:zaticns, was cenducted te soarch fsr
mcehanical weaknesses. The rosu'is were cempletely satisfactory.

Aftsr being recaired and returved to CVA, t{eating wao resemcd
sceordfiag to Yigure 3 schedula, During the cold tast at ashient
oressure ,one out-ef-tolerance reading oceurrec. On an external
te interns) assembly eycle, AC switcr oirecuit P40 required 18.3
millisecunds 0 make the iransfer  The specification requirea
that the time de no greater than 185 williseeosnds. This test wae
reposted several times the next day and &1l circuits were withip
tolarsnce than and on all subsequent tasls.

Dur.ng the remafinder of the tzats performsed no failures and/er
cut-sf~tolerance data occurred.

£ Lifs Test was conducted on this specimen and en United Contrel
8/% 121, but not ea Kinetics S/W 002 or Unite¢ Contrels S/N 124
Yoltage drop meagurements were fi:'st maGe using the test setuy and
making weasurewments at sensing ieads in the spesimen matinrg
eleatrical couaecters accerding to Figure 3 (achematic of test
setup). The spesimens were then opened and voltage drup wsa:ure-
mente were tak-n direstly acroas the svitching mechanisms accerd-
ing te the test procedure, Puragraph 4 3 The latter readings
were aubtracted fros the fermer readings and are iacluded aa
sddittonal data sheeta  These data ghould be subgrected from tha

valtage drcp data taken during ajil other portions of the test,K te
obtain veltage drap across the ewitching msechanies.

e
4
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DISCUSSIUN N5 THE DATA: (CONTINUED)

KINETICS S/8 002:

Befsre any testing was accomplished, thisz specimen was first
used in a CVA desonstration in Washingten, D.C. After being
returned to San Diego it was lost. The test requestor’s repre-
sentative subsequently found it in the CVA salvage yard. From
the quantity and severity of scratches and dents the specimen
could very well have been subjected to severe mechanical shocks.

During the ambient conditions proof cycle ths 200 ampsre D.C.
circuit indicated an out-of-tolerance dielectric resiatancs.
The specification requires a minimum of 10 megohms dielectrie
resisatance and this circuit measured .04 wegohms to¢ case, with
100 VDC applied, The spesimen was sent to the véndor fer
repair. When it was returned to CVA the testing sequence was
completely redone,

During the colé test (Faragraph 4.2.1.1(¢)), the specimen

fajied to perform an assembly cycls from internal to external at
25 VDC, The specimen was again sent tc tha vendor for repair.
¥hen the specimen was returnad to CVA teating wam resumed from
where the failurs had cccur-ad.

While sitting dormant in the CYA Components Test Ladorutories
(ambient San Diege climatsc conditions), corrosion was noted to
be forming on the apecimen hardwars. The specimen wum subdse-
quently subjected tc a Salt Atmosphere Temt, accerding to CVA
specification 7-00210. At the conclusion of ine teat a visua}
inapection showed ronmiderable corresion nn iane speciarn ground
plate ctuds and hardware. Figure 4 ie a photegraph cf this con-
dition, taken during the visual tnppection. During the Poat
Salt Atmeaphere Test proof cycle, a disleetric sirength (HYUT)
failnre occurred sn J 7614 te J 701D The specificntion
requires t-~t this cireuit withstand a minimum of 500 V RMS,
The circuit L ~ky down at S0¥ RNS The apecimen wax sent to
the vendor for ripair, and wheo returned to CVA, nc further
testing waa accompl ished

(%)
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DISCUSSION OF THE DATA: (CONTINUED)

UNITED CONTROL SPECIMEN S8/N 121:

During the Initial Satisfactory Performance Teat, and on all
snbssquent tesis where measured, dieleetr-ic atrength feilures
oceurred. CVA apecification 27-06168, Paragraph 3.6.3.6,
requirea that the specimen, between adjacent power circuits and
between saeh power circuit and case, be capable cf withstanding
1500 V RM8. Only one ecircuit was cut-of-~tolerance on the
Initial Satisfactory Performancs Test. J 706 X tc case bdroke
down at 980 VRMS., The number of bhreakdown incressed as test-
ing progresaed, until 6 breakdowna occurred curing the Hot Test.
A more detatled description of the dielectric strength failures
ia included on the individual data ahee’s.

Miriug the Opersting Vibration Tests, a considerable amount of
"noise" and "chetter'" was nctted on the ... switeh eircuits.

Do to the vagueneas of CVA apecifization 27-06166 requirements
&nd tolerances on "chattor" this was nst reasolved as a failure
&t this timc. When United Control S/N 124 waz tested the same
eoaditfion occurred and ia discusead in tiis seection, "Discuassion
of the Data¥ under United Corirol S/N 124.

UNITED CONTROL SPECIMEN S/N 124¢:

During the Initial Satist,etory Perferwmance Teost, twos complets
failures ocsurred on this specimen The first of these 7xilures
vis below tolerance readings for dielsetric strength on aeveral
switeh circuites. After the proof cycle vas compieted the spee.-
o was opeuned for failure analysisa, with deaign group and venior
rapressntatives preaent. It was determirned that tha wrong type
of relay wase used for the AC swsteh The dieloctrie streagth
speecification for the relays used in this apescimen was 1000

V M3, and ths CVi component specification (27-06168) i1s 1500

V RMS The vendor- s representative stated that this type of
r=lay had gotien in by mistakes and sere probatly 1n sevaral
production items. A check of the productisn itemm on hand at
CYA showed this to be the case

The second failure during the Initial Satiafsctory Performance

Test, occurred during the third assembly cycle atismpted "
perforsing zn internal to external assembly cy:le the specimen s

LI
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DISCUSSION OF THE DATA: (COMTINUED)
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UNITE: CONTROL SPECIMEN S/N 124: (CONTINUED)

D.C. switech assembly fafled %o tranafer cowpletely. When the
spaecimen was oponed, under circumstances stated in the preceeding
paragirapk, the fellowing situation was found; In the D.C. eswitehk
motor cirecuit, the motor limiting microawitc® was contaminated

by a glyptsl like subatance and was hanging up in the open
position. This appesred to be more of a workasnship problem
thar a design problem,

The specimen, and all preduction units that were determined te :

havs the impreper type of reslays, were sent to ths vendor for |

repair.Upen returo, € the revorked spesimen, testing was resumed "

acecording to Figure 3 schedule. Duriug the Operating Vibration

Tests, in all throe axes, several of the D.C. awitech circuite ‘

exhibited a considerable amouni of moise and ehatter. A: this %

point the CVA apseification rus very vagus about contact "noisme"”

or "chatter”", It simply stated that it should not exist but

did not define the term. A coacens's of epinjon batweon CVA
lectrical Design Group and CVA Components Test Lab personnel

was, that the "echatter” was unacecepisble, and that the CVYA 5

specification 27-06168 requirsments seetiorn includs a descrip- j

tion and tclerance for contast 'chetter”. The specimen was

again sent to thes vendor for rework.

Thile this Fvaluation Teei wes being conducted, the Receiving
Tnipection Dept. {280-2) wus sxperiencing a2 "nojee" problem on
the AC wwitch circuits of tae United Control preductisn units.
Then United Control sposiwen 8/¥ 124 was reeeived back froms
rework, it was used solely for rrsolving this noise probh.em.

The ' oport on testing dine and resvits found in reeclrtiocn of
the "acise” proWlem are included in this repori ags Addendum I
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ADDENDIM 1 '

SR S

; SUBJECT: Evaluaticn of the nnine problem on the United Control
' Corp. 27.-08168 and 17-08177 Mein Power Changeover
switchea, which fincludes testing of the Reach Relaya,
P/N 9223, '

A SUMMARY OF THF. PROBLEM: f

The United Control Corp. Main Misaile Power Changeover switches, .
CV-A parta No. 27-06168-1 and 27-06177-) atarted failing in CV-1r
Receciviang Inspection about 10 December 1939, The Pngineering
Operating Procedure (FOP) used by Receiving Inspection, required

that contact "noire”™ he lens than 10 millivolta, when vibrated

on the TET-R10 Vibratficn machine, All of the United Contral ,
awitehes being received ly CVaA at this time were failing to !
meet thia requirement, with wome unita exhiditing &z such as

300 millivolta of noiae,

{¥-A Compor:nta Teat Laboratory (Dept. 364-3) wan perforsinrg

the Engineering Fvaluation Teat on the 27-06:06-1 switek at

this time. The jod of fnvcatigating the "nuiae” phenomona, and
determining what waa generating it was assigned ars an additional
task to this tent.

Oa reviewineg the failures that haa occurred, it was determined
that all of the ocut-of-tolerance readinga were occurring on the
AC switch contacta. United Control Corp. was usming Leach, Mag-
j retic lateh, 10 ump., 4 PDT relay< (Leach P/N 9225), for the AC
switeh, in all of the units giving trouble at this time.

s ot oo o+ o Tmp— . = e -
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ADDENDUM 1 (CONTINUFED)

e e ey

TPSTING PFRFORMED ON THFE 27-06166 SWITCH:

The firat general approach, in purauiag this problem, waa to
determine how much effect the different variablea had on the
ncise generated. This was done by holding ail variables
except one, constant, and ehanging it in a 'ogical sequence of
ateps.

A teat setup was huilt according to Figure 3 to duplicate
Receiving Inapecction's teast set voltage and current characterisa-
tics. United Control switech, S/N 124 wam connected to thia test
set and all AC carcuits measured for noise., With R-]1 load set
at 10K (approximately 3 ma current), 4 circuits exhibited more
than 100 MV of noime when the awitch case was tapad gently with
a light metallic object. This specimen was next connected to
the Evaluaticn Teat metup and all AC circuita, except 2 (2 of
the 4 circu:ta that exhibited more than 100 MV ncise on the
prior test) werec energized with full rated loada, 3A, 400 cps.
¥hen the apecimen was taped gently with a light metallic object,
the reault of nuise measured wan the same um the results of the
former tcast. Threc asavmbly cycles were performed at rated leads,
with the nolae on some circuits increasing, some circuits
decreasing and some ataying the sawe,.

Thene results were next rechecked by uring n differemt nawitch,
A production unit, 3/N 125, had 8 circuits cxhibit wore than 20
millivolts of noise when checked by Receiving Inapection on the
TET-810 Production Vibration machine. All 15 AC circuita werc
first energized with rated loads (5 amp. 400 cycles) and the
conlacta monitored for noise. Next, twenty five asaeadly cyclea
were accomplished atl ratec loadm. The overall result was the
same as with S/N 1:4. The switeh (5/N 125) was next rechecked
with the Receiving Inspection test setup on the TET-R10. OUnly
one circuit exhibited more than 20 millivolts of noise. The
unit was re-run on the Receiving Inapeection metup he next
day with the noise coudition getting steadily wiurne.

United Control switch S/N 124 was next subjected to random
vibration on the CV-A Components Test Laboratory facilitien.

The one circuit that had exhibited the most noise in prior tests
i was nelected and monitored. Randowm vibration stismulus was a 2G
RMS, 1 minute burat of enerxy (bandwidth am noted helow). The
{ following resulta were recorded or a Hughes Memoacope, Model No.
104,

FORM NG 47021
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ADDENDUM I (CONTINUED)

t TFSTING PFRFORMED ON THEF 27-06166 SWITCH: (CONTINUED)

Bandwidth of Stiwulus: Avg. Noiwe level: Spike Noise Level:
18 cps -~ 1 Ke 80 millivolts 170 MV
18 cps - 500 cps 80 mv 160 MV
18 cps -~ 100 cpna 10 wv 16 My

100 cps - 300 c¢pn 60 My 170 MY

100 cps - 300G cpa 70 MY 180 MV

300 cps ~ %00 cps 40 - 60 MV 180 MY

500 cps ~ 1 Ke 40 - AD MV 140 MV

) K¢ - 1.5 Ke 150 MV 00 MV

1 Ke - 1.2 Ke 125 MY 225 MV
The amplitude warm changed to 1G RMS.

1 Ke - 1.2 Xe 6 My I8 MV
The amplitude wam changed Lo 76 IMS.

1l Ke - 1. 2 Ke 17% MV 280 My

Accelernometers were attached (uming dental cement) to the

relay enclomures of the 4, 5 amp, circurt relays in S/N 121

The switch was aubjected tc an BG, alow asine mwerp And reacnancea
were recorded as follows:

Vibration Frequencyfcpm): Amplification Faetor: g Level:
220 4 8 36
200 o 40
460 8 LIRS
590 4 az
1100 3 40
2200 B9 a8

{(*) Terpeandicular to the axis of vihration

The fisal check on the awjitch, aa an integral component, waa to
Agbject 1t to A~ S minute random vihration test with characterf =«
tice according to Figure {. 21! AC circuitm of the specimen
weice energized with rated current, S Amperes, and noise was
determined an the voltage drep d1fference hetwean static and
vaibration condit:onk Heaults weare am foliowa: A} circults
exhibite:d usome noise, 7 circujta rmors than JO militvolta with
the worst comdition heaing 74 wililvoltinr

In reviewing the test results ahd data tuken thum “ar, the losical
conclurion was that the Leach Helaye, US4 9207 betug used as
the AC gwitch, were the 2curce of nojee
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ADDENDUM I (CONTINUED)

TESTING OF LEACH RELAYS, P/N 9225:

Relay K-2 was remcved from United Control specimen S/N 121.

This relay contsined circuit P-26 which exhibited the moat noiae
during prior testes The relay -~over was very carefully removed
and the Intevncl mechanism given a2 thorough viasual inapection.
The circuit shown in Figure 3 wam connected to a set of contacts
and aeveral forms of gtimulii were applied in an attempt to re-
produce noime. Negative results were encountered in all except
the following aituation. A pormall!y closed set of contacis wers
gently pried open with a Nylen probe Just as the contacta
atarted to separate, it wam noted visually that arcing was occur-
ring between the normally closed and common contactw This
circuit wame heing monitored on a Rughes Memosmcope, Model 104,
and the pattern on the scope causred by this conditicn was
ezsentially the same ar the pattern that Receiving Inspection
had been getting when a awitch failed cn the TET-219.

In view of the rensults to date,6 it wne decided that the open
relay should he vibrated and its physical and electrical acticn
during »ibration recorded and analyred. A vihration jig was
designad and built that would give a winimum of reasonances
Figure 2 is a photugraph of the jig with a reiay mounted An
electrical tewst circuit wam built to allow a stisulus signal
to he anplied to the relay contacia aselectively and the contact,
a0 energized, to be wonitorec on an oacilloacepe or ather fnatru-
mentation Tigure 1 ik 2 schematic of the tesat set Relay K-2
which had been remcved from switch S/N 121 wag aubjected to a
slow 10G sine aweep nnd the awount of displiacement of the con-
tacts during resonances was notec Many resonances occurrad
from 118 c¢cpa to 1670 cpa with the avernge displazement during

a resonance heing about O O3 i1nchesa and the wavimum displacement

{at 380 cpa) being O OR inches Flectrical noise was not moniterad

during this rua

Reiay K-2, which nad been removed from SJ/124 was subjected to a
alsw  8BG mine sweap with eneentialiy the mame rsasuita nm were

obtatned from the previoua teunt The maxioum contact diaplace-
weni on this relay was 0 32 fach at W77 ( pa Noime @nn
munitored and occurred nm followa: From 22X MV to $0 VM he-
tween D50 and 1100 cps | peaking at 1uu% cna




peeomy 7 A 2238
ASTROMAUTICS PASE 129

)

CONVAIR

; ADDENDUM I (CONTINUED)
TESTING OF LEACH RFLAYS, P/N 9225: (CONTINUED)

Two Leach relays P/N 9225 “irectly off the Leach production
line, were hand carried to CV-A by a Leach representative, One
of these relays war vibrated under (e same conditions as the
test just completed on K-2 from S/N 124, The recults were
practically the same as those on the previoua two tests, with
the noise occurring, if anything, more often (more rescnancea of
relay contacts) than on the previous tenat Figures 5 and 6 are
photographs of one of these P/N 9225 relays with the cover
removed Figure 5 mshows the contacts open and Figure 8 shows
the contactm closed

Fastax movies (16mm) were made of twc different opened relays
beiug msubjected to an B4 sine aweep vibration. The resuits
ol these movies confirm the data mearured in other wavs on the
previous teats and give a graphic record of the vibtiration
characteristics of the lLeach 9225 relay

Twe Leach relays were hand carried from inited Control Corp by
an engineering representative. These relays were from a lot

that was currently being used in the production of the Main

Power Changeover awitch P/N 27.06166 The relays were not

opened bHut were checked for noime When subjected to an 8G =ine
Aweep on the fixture shown in Figure 2 and monitored with

the test circuit shown 1n Figure 4, 6 of the 8 contacts monitored,
exhisited more than 10 willivelis ~f noire.
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ADDENDUM I (CONTINUED)
CRTITIQUF. ON CONFERENCFE HELD TO DISCUS. AND RFSOLVE THIS PROBLEM:

At thia time a conference was callad by CY-A, with United Con-
trol representatives,  iLeach Corp. representatives and cognizant
CV~A department representatives attending, The purpose of the
meeting was to dimcurs the switel failures and the results of
the tests performed to date, ard to try to adopt a program for
resolving the overall prob.em

The results of the testing that has becn described thue far,
were presented hy CVa=A Fnpineering, with the fsllowing conclusions:

1) The United Contro) switchs, P/N 27-06177 and 27-06166
because of the noise, do nst do the job that CV-A
engineering requiJes.

2) The source of the noice 1s in the Leach 9225 relay.

3) Under a broad interpretation of CV-A specification
27-06106, revigion "T", the United Contrel Switch
doern weet CV-A requirements; however the specifiza=-
ti » .8 groasly inadequate,

4) Tre characteristics of the TET<810 were not known well
enough to continue uring it, in apy capacity, as a test
inatrument for power changeover awitches.

United Centrol Corperation stated that they would effect the
redesign necersary to make the AC mRwiicn of ihe Rain FPower
Changenvaer Rwitch satisfy the CV-A requirements. laeach

S oaeed . teer ¥ v e rs  wm o

= 2
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mer o voths donizn ot ¢ D220 Teiai Lo
make (1t mect UV=A nolee regquiremenim (V.A stated that apect-
ffration 27-C8166 would be revised © adequately reflsct the

CVa N regquirements
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ADD'NLUM I (CONTINUED)
TEST RFSULTS OF MODIFIED SPECIMENS:

Thne Leach Corporation effected two modification programs for the
9225 relays to be purchased by United Control Zorporation for

the Main Mixsile Power Changeove: awitches. The first modifica-
tion consisted cf adding stiffenmers to, and increasing the nass
of the relay contact arma. Tle g2cond modification conristed of
changing the relayv contact material to a higch gold content alley.
Two of each type relay just deseribed were hand carried to CV-2
tesl laboratories. The twc relays with gold rontacts were
redesignated aa Leach F/N 9225-5811 and the two with gtiffened
contact arms as Leach P/N 9225-5373.

Roth of the 9225-5R811 relavs were subjected to 3 axem of 3G mine
aweep vibration and menitored for contact noise uaing the test
circuit shown in Figure 4. (8.5 MA contact current) No noise
was measured on the 8 contuacts in either, '"Fxternai Closed" cor
"Internal Closed'" positions for the 6 sweeps. Figures 7, and 8
are photographs of one of the two 92235-58i]1 relaya with the
cover removed. I¢ can be seen hy comparing photegrapha of the
9223 and 9225-35R1]1 relays that the contact shape and contact
area were also changed in addition io changing contact material.

The two 53373 relavas were next subjected to the Aame type test as
just described. One relay exnibited no noime uncer all the
confitiors teated., The secand of the two 3373 relnys exhihited
more than 30N miliivoits of noise at 1625 cps (vibration
frequency) oa one of the 4 contacts. The specimen was allowed
to dwell in the sritical vibration frequency area. Other con-
tacts develovned noisre greater than 10 MY, anc the aituation
grew progreasively worme. The test requeator's representative
decided that this modificatic wee ungatiafactory, mo testing on
the 3373 relays was diszoiatinued.

Am pointed out in a previous paragraph, amplification factors of

up te 8.5 were sncountered from the input to the awitch mountings,

to the input to the relay mountings  In view o0f this, iUnited

Control Corp. redesigned the relay mounting ariangement. &

| rework kit was shipped to CY-A and installed in switeh S/N 1.1

: Figure 9 is a photograph of S5/N 121 with the rework accompiished
and two of the relays inatrumented for vibration  The reworked

! awitch was vibrated,; ot 8G; 5-2000 cps and the accelerometern

: were monitored for resonances. The maxinuw remonances encountered

were 12G, or an amplification factor of 15,

FORM NG R TO7)
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ADDENDUM T (CONTINURD) !
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TEST RESULTS OF MODIFIED SPECIMENS:

An investigation into the TFT-810 probiem, revealed that the
vibration fixtures used for moun’ing the 27-06168 and 27-006177
awitcher were amplifying the "G" level considerabdly. At some
frequencies the amplification factor was as great as 5. Up to
this time there was no record of a validation NMaviag becn run
on the fixtures. sdnother group at C(V-A was riven the task of
re-designing, fabricating and vaiidating new fixtures with a
low z2mplificatinn fuctor. lo the writers knowledge this task
was attempted but never completed. The final test on S/N ill
with the new 35811 relaya and the rework kit installed, was to
have been vibrated on the TET-810 asing the new vibhration
fixture. Since thir new fixture never materialized this test
was never performed.

Both the Leach relay P/N 5225 and P/N 92235-5R811 were subjected
to contact chemical analysiam (spectograpny technijue) with the
following results:

9225-5811 Relay:

Au Pt Zn Cu B P Ny Cd Ag

10% 5% 10% 2% 0.5% 0.01% 5% 0 1% Remainder

9225 Relavy:

Ay Pt Zn Cu B p Nl Cd Al Ag
} - - 1% 1% 1% 0.2% - 15% 2% Remainder
* Unived Control Corporation has redesigned the 27-06166 an-t
| 27-06177 mwitchen to use a rotary awitching mechaniam in lieu

! of relayn for tle AC circuits, however some components had been
manufactured using relays, and are currently being used by (Vo

CokM N A D621
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ADDENDUM I (CONTINUED)

TFST RESULTS OF MODIFIED SPRECIMENS: (CONTINUED)

In summarizing the results of this iteat the writer concludes
that the Leach relay, P/N $225 {s not suitable for umse in the
Missile Power Changecver switchea and recormends thuat they be
removed from all aubjeet components. The leach relay, P/N
02285-5811 is msuiteble for use aind it rhould be erubntituted for
the 9225 relay.

ACDT
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